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Stock price may be viewed as the sum of cash flows to stockholders discounted at the required rate of return. Therefore, and understanding of how inflation affects cash flows and required return is necessary for the understanding of how stock prices react to inflation. Considerable attention has been given to the effects of inflation on cash flows to the stockholders.' Unfortunately, the same cannot be said about the response of required rate of return to inflation.
Studies of the response of common stock returns to inflation may be classified into two types. The majority are those concerned with realized returns and whether common stocks are hedges against inflation, e.g., Ibbotson Sinquefield [11] and Reilly [26] . In general, they have shown that common stocks are not complete inflation hedges. The second type deals with required returns and whether they can be explained by the Fisher effect. Works of this type include Jaffee and Mandelker [12] , Lintner [19, 20] , Nelson [23] , and Oudet [24] . In contrast to studies of the bond market, these studies have failed to show the existence of the Fisher effect in the common stock market. This paper is concerned with the second type of problem.
Fisher [8] posited that the ex ante return on an asset must fully reflect the ex ante inflation rate. In symbols:
where: R. = ex ante nominal return; r = ex ante real return;
(1) 1* = ex ante inflation rate. The theoretical basis of the Fisher effect has been Widely accepted by economists, e.g. Sargent [27] . The existence of the effect in the debt market has been demonstrated empirically by several researchers". For example, Cargill [4] regressed the yield-to-the common stock market have not only arrived at regression coefficients significantly different from one, but the regression coefficients obtained were negative in signs. The inconsistency of empirical evidence from the debt and equity markets can be caused by one of two reasons. First, the evidence may be correct and investors in the two markets do not behave similarly. For instance investors in the common stock market may not be behaving in the classical rational sense. This interpretation is difficult to accept, especially in view of the recent evidence on pricing efficiency in the common stock market. Second, the inconsistency may be due to the methodology used by earlier researchers. This latter position is taken in the present study.
This study is concerned with the proof that the Fisher effect does exist in the common stock market. In Section II, a theoretical analysis of the response of common stock returns to inflation rate is presented. The results point out the deficiencies of models used by earlier researchers. Section III proposes a model based on the theoretical results of Section II and presents the embodied hypotheses for empirical testing. Section IV provides the methodology and results of empirical tests. Section V presents other results related to the hypotheses. Conclusions are offered in Section VI.
I. The Response of Common Stock Returns to Inflation Rate
Three assumptions are made in the theoretical analysis. First, common stock prices may be represented by Gordon's [9] constant growth dividend valuation model, i.e., (3) observable dividend per share paid on the common stock in the holding period immediately preceeding t; observable price of common stock at the beginning of holding period t; unobservable required nominal return on the common stock formed at the beginning of holding period t; unobservable expected constant growth rate for the dividend payments formed at the beginning of holding period t,
Subscripts for Rand g signify the time of formation of expectations. Rand g are constants in the formulation. Use of the Gordon model should in no way be interpreted as a defense of the relevance of dividend policy. It is used here simply because it is still more popular than the cash flow and investment opportunity models. Although no company pays a constant growth stream of dividends, using a variable dividend model will only increase the algebraic complexity without additional insights.
Second, the Fisher effect is assumed to exist in the common stock market, i.e., where Rt is as defined earlier, r is the constant required real rate of return, and I;is the expected inflation rate over the holding period with the expectation formed at the beginning of the holding period t,
The constancy of the expected real rate of return is implicit in most empirical studies. It has appeared both as an assumption and a result of the classical theory of interest rate [14] . Empirically, the assumed relationship would be observed if inflation is the dominant factor affecting the required nominal rate of return. Therefore, this assumption may also be seen as an extrapolation to the common stock market of Fama's [7] empirical evidence on the constant required real interest rate. It must be noted that evidence to the contrary has also been found [10] .
Third, the expected inflation rate is assumed to vary directly with the unexpected inflation rate, i.e.,
where U t, the unexpected inflation rate, is equal to It -It and It is the actual inflation rate over the holding period t . The equality holds when the unexpected inflation is not anticipated to persist.
The second and third assumptions imply that the required nominal return varies directly with the unexpected inflation rate, i.e., ;;;, O.
In the debt market, the required nominal return on assets may be approximated by the observed yield-to-matruity. However, the required nominal return in the common stock market, R t' is not observable. Instead, what can be observed is the holding period return (HPR, hereafter), defined as: (7) (8) Po = Therefore, a model of the response of common stock returns to the inflation rate must be concerned with the HPR to enable empirical testing. The following development analyzes the implication of the Fisher effect for the response of the HPR to unexpected inflation.
Assume that at the start of a holding period, the common stock market (hereafter, simply market) has set the required real return at r and expects an inflation rate equal to * 1 0 , According to the assumed Fisher effect, the market will set the required nominal * return on equity shares at R o = r + 1 0 , On the basis of the dividend paid on the shares in the holding period immediately preceding, Do, and the expected constant growth rate of future dividends, go, formed after taking current inflation expectations into account, the price of equity shares, Po, will be set such that:
If the actual inflation rate is equal to 1 0 , then the required nominal return should remain at R o. Ceteris paribus, i.e., keeping Do ang go constant to isolate the effects of inflation on required return, the price of equity shares at the end of the holding period, P'I, is:
From equation (7), the holding period return to the investors will be:
HPR' equals the required nominal return, R o, set at the beginning of the holding period, as can be seen by solving equation (8) for R o . Therefore, all else being constant and if the actual inflation rate is as expected, the holding period return, HPRI, is equal to the required nominal return, R«. Now, assume that at the end of the holding period, the actual inflation rate, 1 0 , is different from the expected inflation rate. This means that the unexpected inflation, U«, is nonzero. By equation (6), required nominal return for the following holding period, R I, may be different from R o .
If the actual dividend paid was D'0 and the new expected growth rate of dividends is now gl , the price of the equity shares should be:
For the investors who acquired the shares at the beginning of the holding period, the HPR is then:
Substituting equation (12) into equation (13) yields:
Since Po is set at the beginning of the holding period, unexpected inflation can affect HPR only through D~, gland R I. 
au;
Equation [15] thus becomes:
au;
By the assumptions stated earlier, dR I ;;;;. O.
au,
The actual dividend paid cannot be negative. Further, since the expected constant growth rate has to be greater than -100 percent for a nonliquidating firm, the second term on the right hand side (RHS) of equation (16) has to be negative or zero. dg 1 In the first term, (1 + R 1) is positive. Therefore, if is negative, the RHS of au;
equation (16) will be negative. The theoretical and empirical studies on the depreciation effect, the wage-price lag and the net debtor effect would suggest that dg 1 is negative?
au;
Therefore it may be concluded that:
The RHS of equation (16) can still be negative even if dg 1 is positive as long as the au;
magnitude of the first term is smaller than that of the second. Various authors [6, 20] have suggested that this may be the case. This result shows that in the presence of positive unexpected inflation, the HPR is less than the ex ante nominal return. Further, it implies that empirical observations of the response of the HPR to unexpected inflation should yield a negative relationship. Similar results are implied in earlier literature (e.g. Lintner [19, 20] and Van Horne and Glassmire [28] ) although their implications are not fully examined.
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The analysis indicates that the HPR is not equal to the required return except when the actual inflation rate is equal to the expected inflation rate. Therefore, regressions of HPR versus actual inflation rate in the form:
or HPR versus proxies of unexpected inflation in the form:
are not good tests of the Fisher effect unless researchers are willing to assume that the market could forecast inflation rate perfectly.
In the absence of perfect forecasts, equation (19) may be seen as a linearized version of equation (16) . Hence, researchers who regressed HPR against the actual inflation rate or proxies of unexpected inflation should not have been surprised to find negative regression coefficients. Furthermore, the negative regression coefficients obtained did not repudiate the Fisher effect. The negative regression coefficients do not establish the Fisher effect either because a demonstration of the Fisher effect would require not only evidence that the required nominal return increases with increases in the expected inflation rate, but also that the adjustment coefficient, C in equation (2), be equal to 1.0. Since no previous test has attempted to measure this adjustment coefficient, it can be concluded that the existence of the Fisher effect in the common stock market has not yet been adequately tested.
II. The Empirical Model and Hypotheses
The existence of the Fisher effect in the stock market implies that:
where C is a parameter that should equal one. If both R t and It were observable, then a direct test of the Fisher effect would be possible. R t is definitely not observable. However, if the Fisher effect is correct, i.e., inflation adjustments are the dominant factors affecting the nominal rate of return, then we may describe the observed HPR t as the sum of the unobservable R t , the adjustment for unexpected inflation, U t , and random errors, v r (21) This is so because the theoretical analysis in section I has shown that, ceteris paribus, the HPR will be equal to R t in the absence of unexpected inflation. On the other hand, if actual inflation happened to be different from that expected, then the observed HPR will have been adjusted for the effects of unexpected inflation. Substituting equation (20) in equation (21) yields:
From the definition of U t in the third assumption of the previous section, equation (22) is equivalent to:
Collecting terms yields:
which may be rewritten for empirical testing in the form:
*
The model can now be directly tested as long as data on I t is available. It embodies several hypotheses:
The HPR varies inversely with unexpected inflation, that is:
This hypothesis is based on the theoretical result that the derivative of HPR with respect to U is negative and b 2 in equation (25) Hypothesis 3: The intercept, b«, should be equal to the average expected real rate of return on common stocks. This hypothesis is based on the observation that b o in equation (25) corresponds to Fisher's constant required real return, r, in equation (24) . We shall test this hypothesis by observing the consistency of results, i.e. whether tests with different holding periods would yield the same average annual real return.
III. Methodology and Results

A. Data
The test of the proposed empirical model requires observed inflation expectations. Fortunately, this is available in the form of the Livingston series as corrected by Carlson [5] . The series is not entirely without problems. Pesando [25] has shown that the Livingston series does not reflect rational behavior in the Muth [22] sense. Rationality in the Muth sense has two aspects: efficiency and consistency. Pesando found efficiency but not consistency. Pesando's results are suspect, however, because he used the published Livingston series, which is not the true series. Also, the methodology used depends on the assumption that inflation rate has a distributed lag behavior. If the inflation rate does not behave as a distributed lag model, his results are meaningless. Kane and Malkiel [13] have pointed out a more relevant deficiency: Since the forecasters were not all active participants in the market, their forecasts may not have reflected the actual market expectations. Despite the deficiencies, the corrected Livingston series is the only available series of inflation expectations with a long enough history for the purposes of this paper. The Livingston series represents inflation expectations for eight months and 14 months. This circumstance limits the present tests to these two holding periods. The Center for Research in Security Prices (CRSP) stock index was used to represent HPR in the stock market. The change in the Consumer Price Index (CPf) was used to represent actual inflation for the holding periods (It). The HPR is obtained from month-end to month-end: in contrast, the CPI is calculated from prices collected at different times of the month. Therefore, a slight mismatching of time periods occurs for the CPI and HPR.
The period chosen for the tests was from 1960 to 1975. This period was chosen because it is the only period for which the Fisher effect in the debt-capital market has been conclusively shown [4, 17] .
B. Preliminary Tests
To ascertain the nature of the stock HPR series and the actual inflation series, and to minimize criticism that the test results are due to the data used, we regressed the HPR against the actual inflation rates and compared the results with those from Jaffee and Mandelker [12] and Nelson [23] , who also used the CRSP index and CPI in their tests. These are presented in Table 1 . The results show that the impact multipliers as measured with our data for 8-month and 14-month holding periods were -3.985 and -3.206, respectively, as compared with Nelson's -2.48 and Jaffee and Mandelker's -6.768. The data used here thus appear comparable to those used in previous studies.
C. Testing the Hypotheses
The 8-month HPR and the 14-month HPR were calculated from the CRSP index. These were regressed against the 8-month Livingston forecasts and actual 8-month inflation and the 14-month Livingston forecasts and actual 14-month inflation, respectively: (25) where: HPR t = holding period return on the CRSP index;
Livingston forecasts at the beginning of the holding period;
It
actual inflation observed for the holding period; and 0.94** (-0.01)*** 0.97** (-0.01)*** (Thirty-two observations for the 8-month holding period test, 16 observations for the 14-month holding period test t-values.) ( ) t-values are enclosed in parentheses.
*Significantly different from zero at the 5 percent level. **Insignificantly different from 1.0 at the 5 percent level. ***t-statistics calculated as:
s, e t random error satisfying the classical regression assumptions.
The results are presented in Table 2 and they indicate that the hypotheses of this study cannot be rejected: HI: b 2 < O. This fact is confirmed for both holding periods at the five percent level. The large magnitude of b 2 is reasonable for two reasons. First, the results of previous researchers shown in Table 1 would indicate that the magnitude of the impact multiplier should be about five on average. However, the models used to arrive at Table 1 obviously had a specification error if the model proposed here is correct. The specification error committed would tend to cause an upward bias on the coefficient estimates. (See Kmenta [16, p. 393.] ) This means that the true impact multiplier should be algebraically less than -5. Second, it is possible to show with equation (16) that the order of magnitude of the impact multiplier should be 10. Remember that equation (16) 
The results by Lahiri [17] and Van Horne [28] would indicate that 0: is about 0.7. If we assume that dHPR is of the order of magnitude one, then the order of magnitude of the
deri . dHPR erivative --should be the same as that of the term:
Since (RI -gI) is of order of magnitude 0.0 1, then the derivative should have the order of magnitude of (0.1/0.01) =10. *
Since the expected inflation, P , and actual inflation, I, are definitely correlated, a multicollinearity problem exists in the tests. Therefore, we should be cautious in interpreting the point estimates obtained since errors could be quite large. The standard errors for the sum (b l + b 2 ) were 5.16 and 3.89 for the 8-month and 14-month HPR tests, respectively. The formulas used to obtain these numbers are in Table 2 .
Another distrubing fact about the results is the low Durbin-Watson statistic obtained in the 14-month HPR test. This indicates significant autocorrelation in the residuals. Since the same problem did not arise in the 8-month HPR test, this leads us to believe that the autocorrelation may have resulted from the constant real rate assumption in the model. This assumption may be adequate for the 8-month HPR test but not for the 14-month HPR test because of the longer holding period involved. If changes in the real rate are small compared to the real rate itself, there should be high autocorrelation in the real return. The missing explanatory variable for the real rate could create the low Durbin-Watson statistic observed for the 14·month HPR test. H3: The intercept from the test on 8·month HPR's was 0.117, and 0.191 for the test on 14-month HPR's. They are equivalent to annual returns of 0.159 and 0.161, respectively. Therefore, the average required real rate of return obtained from the two tests are consistent. The real-rate estimates are quite low, however. The numbers seem reasonable if we are willing to accept the often-made argument that, in an efficient market, the ex post return should be an unbiased estimate of the ex ante return. Ibbotson and Sinquefield [11] Table 3 . They show that all the regression coefficients were statistically insignificant. Therefore, the model explained nothing about the behavior of common stock returns within this period. This confirms the results from the debt market that the Fisher effect was inoperative during the 1940's and 1950's.
The explanation that has been given usually concerns the institutionalized inflation in the 1960's and 1970's. It has been argued that because the causes of inflation in the 1940's and 1950's were identifiable and not expected to persist, the capital markets did not respond to inflation. In the 1960's and 1970's, however, the realization that a fiscal policy disallowing high unemployment and implying continuous inflation has led to the observed reaction.
IV. Summary and Conclusions
This paper was directed toward testing for the existence of the Fisher effect in the common stock market. It first analyzed how the observable holding period return should respond to unexpected inflation if the Fisher effect exists. The theoretical results led to the conclusion that the empirical tests of previous researchers did not constitute appropriate tests of the Fisher effect. Further, they showed that the results derived by earlier researchers did not disprove the existence of the Fisher effect in the common stock market, although they did not prove its existence either. A new empirical model based on theoretical analysis was developed and tested. The results fully confirmed the existence of the Fisher effect in the common stock market for the period [1960] [1961] [1962] [1963] [1964] [1965] [1966] [1967] [1968] [1969] [1970] [1971] [1972] [1973] [1974] [1975] . Consistent with studies on the bond market, the results also failed to demonstrate the existence of the Fisher effect in the period 1947-1959. This study has therefore shown that the common stock market fully adjusts for expected inflation. This makes responses of investors in the debt and equity markets to inflation rate the same. The inconsistency observed by earlier researchers is resolved.
Although we are tempted to make statements concerning the efficiency of the stock market with respect to expected inflation, we shall not do so. The reason is that we do not have a model of how inflation expectations are formed. Without such a model, we cannot reconcile the results from the 1940's and 1950's with those from the 1960's and 1970's.
